Effect of insoluble fibre on intestinal morphology and mRNA expression pattern of inflammatory, cell cycle and growth marker genes in a piglet model.
The effects of insoluble dietary fibre differing in lignin content on intestinal morphology and mRNA expression was tested in an animal model of 48 weaned piglets. Engaged fibre sources were wheat bran (rich in cellulose and hemicellulose) and pollen from Chinese Masson pine (Pinus massoniana) (rich in lignin), respectively. The fibre sources were added to a basal diet as follows: no addition (control), 3.0% wheat bran, 1.27% pine pollen, and 2.55% pine pollen. The 12 animals of each feeding group were fed four experimental diets ad libitum for 37 days and were then slaughtered for retrieving tissue samples from stomach, jejunum, ileum, colon and mesenterial lymph nodes. Both fibre sources increased villus height of mucosa in jejunum (+10% on average) and ileum (+16% on average). Results of mRNA expression rates of inflammatory, cell cycle and growth marker genes (NFkappaB, TNFalpha, TGFbeta, Caspase3, CDK4, IGF1) were specific to fibre source and tissue: wheat bran induced an up-regulation of NFkappaB in stomach and jejunum, as well as TNFalpha and TGFbeta, and Caspase3 in jejunum. Pine pollen induced down regulation of NFkappaB, TNFalpha, TGFbeta, Caspase3, CDK4 and IGF1 in the colon as well as up-regulation of NFkappaB and TGFbeta in mesenterial lymph nodes. Finally, an overall data comparison based on a hierarchical cluster analysis showed a close relation between gene regulation in different gut sections and organs, as well as between small intestine morphology and zootechnical performance.